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ANH HUONG CUA STRESS NACI LEN SU ON PINH CUA CAU TRUC GENOME TE
BAO LUA ORYZA SATIVA NUOI CAY DAI HAN IN VITRO
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TOM TAT

Nubi ciy in vitro cac té bao thuc vét 1a mét céng cu hiru ich cho cac nghién ciru lién quan to1 chuyén hoa
sinh hoc tir mjt | té bao don 1& dén cly hoan chinh in vitro. St dung cdng ngh¢ in vitro nay, cac nha nghién ciru
khéng chi c6 thé kiém soat cac chudi phan tng sinh hoc ma con tao ra nhiéu san phdm méi khac v6i nhitng san
pham clia céc vat liéu khoi ddu. Tuy nhién, sinh trudng trong cac didu kién nhan tao in vitro trong thoi gian
dai, t& bao thuc vét khong tranh khoi hién tuong bién di soma. Mic d6 bién di cua cac t& bao nudi ciy phu
thudc vao nhleu yéu tb khac nhau gbm ¢6 kiu gen va trang thai sinh 1y ciia vat liéu thuc vét khéi dau, cac didu
kién nudi ciy, thoi glan nudi ciy... Nghién ciru nay trinh bay céc két gua lién quan té1 nhitng bién ddi phéan tr
trong genome cua té bao lna (Oryza sativa) ma ching di duoc nudi cay trong mot thoi gian dai trong cac dleu
kién c6 stress mu01 (NaCl) khac nhau bing k¥ thuat RADP. So sanh v&i voi vt ligu khai déu khong bét ngudn
tr nudi cay céc té bao phan Iap in vitro, genome clia cac té bao nudi chy trong diéu kién khéng c6 stress NaCl
mang nhleu bién ddi phan tir hon _genome cua cac té bao nuodi cay lién tuc trong didu kién ¢4 stress mudi. Mic
du cac té bao cua hai dang nubi cay nay chia sé mét s6 sur bién d6i dic thu gay ra béi nudi cay in vitro dai ban,
cac té bao thich nghi véi stress mudi chia sé nhiéu sy twong dong chung véi vét lidu khéi dau hon 1a c4c té bao
khong bi stress. Cac Két qué thu duoc tir nghién ctu hién tai phi hop véi cac quan sat truede day cua chimng toi
dugc tién hanh & & mirc 49 € bao 1a tinh toan nang cua cac té bao laa phan lap dugc bn dinh trong diéu kién nudi

chy c6 stress mudi thich hop tSt hon trong diéu kién khong c6 yéu t6 stress niy.

Tir khéa: Bién di khéc biét, nudi czfy 18 bao dai han, Oryza sativa, stress NaCl, sy én dinh ciia genome

MO AU

Nhiing phat hién co ban vé su sinh tru'ong khéng
gi6i han cia t& bao thuc vat trong nudi ciy in vitro
va tinh todn ning cua ching da tao co s& cho hang
loat hudng nghién ctru nhu: té bao hoc, sinh 1y, hoa
sinh té bao, cic qua trinh sinh truong va phat trién
cua t& bao, nhan dong c4 thé, san xuét cac chit tha
cép, loai bo bénh virus, nghién clru twong tac giita
mo thuc vét va cac loai vi khuan tao u - ndt sén & cay
va cac nghlen ciru di truyen vé bién di, dot bién soma
trong t& bao nuéi cay, img dung kha ndng tao cly
don bdi, dong thudn trong chon glong, dung hop
protoplast tao dong lai soma hay lai t& bao chit va
chuyén DNA, ... (Gautheret, 1985).

Tinh toan ning cua té bao ciy lia trong chau A
(O. sativa L.) ciling di dugc nghién ciru va ching
minh bing k¥ thuat nudi cdy mé, té bao in vitro. Sau
thi nghiém tao mé s¢o tir ndi nhii cia ciy ngd do La
Rue (1949) thuc hign thanh cdng, Fujiwara va Ojima
(1955) da tién hanh thi nghiém nudi cac doan ré laa
tach rdi. Nam 1956, Amemiya va dong tae gia t1en
hanh nudi ciy phdi non cua loai cay luong thuc quan
trong nay. Tuy nhién, tién bd trong nudi cay mod t& bao
cac loai cay lwong thuc mdt 14 mam bét dau tir viéc bd

sung vao mdi trudng nudi cly mot luong chét diéu
hoa sinh trurdng ngoai sinh (Street, 1957). Furuhashi
va Yatazawa (1964) d3 tao duoc mé seo tir dbt thén,
trong khi Yatazawa va ddng tac gia (1967) tao duoc
md seo tur ré cua cady ma trong moi trudong cb bd sung
2.4-D. Nam 1968 1a nim danh du sy truong thanh
quan trong cta k¥ thudt nudi cdy mé t& bao déi véi
cdy Ina. Nhiéu phong thi nghiém d4 tai tao duogc cay
Itia hoan chinh tir mé, té bio co nguon gbc tir ving ré
ctia hat (Nishi ef al., 1968), tir r& (Kawata, 1968) va tir
phdi laa (Maeda, 1968; Tamura, 1968). Dac biét,
Niizeki va Oono (1968) da ti sinh duge cay lda don
boi tir nudi cAy bao phén, tao tién dé cho kha ning
{mg dung mét cach hiru hiéu phuong phép nudi ciy
don bdi trong viéc rat ngan thoi gian tao déng thuan
va chon giéng Iia. Nhimg nam tiép theo dugc danh
déu bang cAc tién bo trong viéc chon dong té bao va
tai sinh cdy laa tir nudi cdy té bao trong dung dich
16ng (Abe ez al,, 1991; Binh, Heszky, 1990; Gobel et
al., 1985). Nhu'ng thi nghlem vé nudi cay té bao tran
clia lda cling di dwgc tién hanh tir ddu nhitng nim
1970 (Harn, 1973; Deka, Sen, 1976). Thanh céng
trong viéc tai tao cdy lia hoan chinh tir nudi ciy té bao
tran bit ddu dat dwoc tir gifta nhitng nam 198G
(Abdullah et al., 1986; Datta et al., 1992; Fujamura ef



al., 1985; Jenes, Pauk, 1989). Bén canh d6, nhimg
nghlen ciru vé anh. huong cua cac loai stress khac
nhau (NaCl, t°, ...) 1én sy tai tao lai thanh té bao cla té
bao tran va kha ning phan chia té bao cia ching cling
da.dugc quan tim (Binh, 1995). K§ thuat nudi cdy md
t& bao in vitro da dugc tmg dung médt cach ¢ hiéu qua
trong nghién ciru t& bio, chon dong chéng chiu cac
loai stress sinh hoc va cac loai stress moi trudng, tao
cac gibng lta m6i & Viét Nam (Phan Thi Bay et al,
2001; Nghiém Nhu Van, 1983; Phong et al., 2001)
cling nhu & mot sé nudc khac (Heszky et al. 1996;
Lestari, 2006).

Cung v6i thanh cong trong viéc diéu khién qua
trinh sinh truéng va phat trién cia t& bao thyc vat
trong didu kién nudi cdy in vitro nhan tao, cic nha
nghién ciru con phat hién ra céc hién tugng bién di
va dot blen di truyén ¢ mirc d6 té bao va cy tai sinh
¢6 ngudn gbc nudi ciy mé in vitro (Kabir et al.,
2008; Nishi et al., 1968) cling nhu & mic d6 phin tu
DNA (N gezahayo et al., 2007; Rasheed et al., 2005).
Larkin va Scowcroft (1981) da dung thuét ngit bién
di dong soma cho céac ciy tai sinh c6 nhimg sy thay
d6i nhit dinh so v6i nguyén liéu gbc ban dau.
Scowcroft (1985) coi nhimg sy thay déi & mic do
nhiém sic thé, hinh thai, sinh ho4 hay phén tir 14 sy
bat dn dinh do nudi cdy in vitro gy ra.

Nghién ciru nay trinh bay cac két qua vé& anh
huéng cua stress NaCl 1én su én dinh cta chu tric
genome té bao lua Oryza sativa nudi ciy dai han in
vitro bang ky thuit RADP (Random Amplification
of Polymorphic DNA). Két qua thu dugc phu hop
véi céc quan sat trude ddy cia ching t6i dugc tién
hanh & muc d6 t& bao 13 tinh toan ning cia cic té
bao lua phan lap dugc nudi cdy trong didu kién c6
stress NaCl thich hop da duy tri sy 6n dinh cia tinh
trang nay lau dai hon so véi cic té bao sinh trudng
trong diéu kién nudi cdy in vitro tuong ddng nhung
khéng c6 yéu té stress nay (Binh, 1995; Binh,
Heszky, 1990; Binh et al., 1990, 1992, 1993).

NGUYEN LIEU VA PHUONG PHAP

Nguyén li¢u

Hai nguén mé laa nudi ciy in vitro dai han trong
moi tru'ong cd va khéng co stress mudi (NaCl) co
nguon goc tir hat cia mot glong lba japonica cb
ngudn goc tir Hungary (Binh, Heszky, 1990). Hat lta
dugc bée vo, khir triung, o1 duge cdy chuyen 1én méi
trrong MS (Murashige, Skoog, 1962) ¢6 bé sung 2%

saccharose, 2 mg/l 2.4-D, 0,5 mg/l kinetin va 1 mg/1 -

236

Nguyén Thanh Thily & D& Quang Binh

thiamine, pH 5,6 - 5,7 va 0,8% agar dé tao md so cp
trude khi dua vao nudi cdy dung dich long. Trong
qué trinh nudi cdy dai han, 2 nim dau tién té bao lua
dugc nudi cdy trong méi truong dung dich long
khéng c6 stress mudi NaCl (Binh, Heszky, 1990).
Sau nim tiép theo, mot phan t& bio nay duge chy
chuyén vao méi truong dung dich léng c6 b6 sung
1,5% NaCl va phin con lai van tiép tuc duoc duy tri
trén moi trudng long khdng co stress mu01 nhu cii.
Nhimg ndm sau cua giai doan nudi chy trong diéu
kién dung dich 1éng c6 va khéng co stress muoi nay,
cac cum t& bao dugc chuyén 1én nudi cay trén moi
trirdmg thach (0,8% agar) v6i ndng d6 mudi tuong tur
nhu trong méi truong dung dich 1ong da dung truée
dé (Binh, 1995). M6 dwoc ciy chuyén sau 4 tuin va
sinh truéng ¢ nhiét 6 27 - 28°C trong diéu kién anh
sang khuéch tén yeu khoang 100 lux/10 h/ngay. Cay
dbi chimg c6 ngudn gdc tir hat cla giéng lta ban dau
dugc duy tr & dang c8y non in vitro.

Phuong phap

Phan tmg RAPD dugc dung trong nghién ciru
bién doéng genome cua té bao laa nudi cdy in vitro
dai han. Phan {mg ndy dwoc tién hanh trong thé tich
dung dich hdn hop 14 25 ul véi thanh phén cua phan
ung: 10 mM Tris-HCI (pH 8,3), 50 mM KCl, 1,5
mM MgCl,, 0,01% gelatin, 200 uM mdi loai dNTP,
0,5 don vi enzyme Tag DNA polymerase (Promega),
0,25 pg m01 oligo ngau nhién (Bang 1) va 20 ng
DNA tong s6 ciia mbi mAu. Phan | tmg duoc thuc hién
theo chu trinh nhiét: bién tinh ban dau & 96°C trong
3 phut, 13p lai 35 1an chu trinh co ban (bién tinh &
96°C/45 gidy, gan mdi vao khudn & 42°C/1 phut, kéo
dai ¢ 72°C/2 ‘phat), kéo dai & 72°C/8 phit & giai
doan cudi ctia phan img. San pham cua céc phan g
RAPD nay dugc bao quén & —20°C dé dung cho
nhimg nghién ciru tiép theo.

Bang 1. Cac doan mdi oligonucleotide dling trong phan tng
RAPD.

STT Trinh tw base (5’ - 3’)

gaggcctacgccccatagaa

aatgcgttgaggcgcageag
cggaagcaatttgcttgget
gcaattactatggctcggea
ctcectcatgattcttggga
ttgttcctgaccctggttca
caattcgaggatccagagac
tgccttgatccacttggeta
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Cac phan ting duoc lap lai 3 lin, c4c bang hinh
én dinh dugc ghi nhan va s liéu duoc phan tich
bang phdn mém NTSYS- -pc 1.80 (Rohtf, 1993).

KET QUA VA THAO LUAN

Nhing blen dong trong céu tric cua genome té
bao lta nudi ciy dai han trong cic diéu kién c6 va
khong c6 stress mu01 NaCl dugc khao sat bang k¥
thudt RAPD véi 8 mdi oligo (Bang 1). San phim cua
phan tng RAPD v6i hai miu té bao trén duoc so
sanh véi san phdm tuong déng cia cay déi chimg.
Ket qua dién di céc san pham RAPD cho thiy cac
méu DNA c6 nguon gbc mb, té bao khac nhau tao ra
cac san phidm c6 miu biang da hinh DNA khac nhau
(Hinh 1, 2).

bp M 123 456

1107
615

369
246

123

Hinh 1. Pién di (gel agarose 1%) cac san pham RAPD véi
doan mai oligo so 3 (1-3) va 4 (4 -6) cta: genome cay aéi
chieng (1, 4), t& bao nudi cay in vitro dai han trong mdi
tredng khdng co stress muéi NaCl (2, 5) va co stress mubi
NaCl (3, 6). M: thang DNA chuan 123 bp (Gibco).

Trong sb cac bang da hinh, mét sb bing DNA
chi dc trung cho mé clia cdy lia dbi chiing, hay cac
bang dai dién chung cho céc loai té bao lua nuéi cay
in vitro ma khong phu thudc vao diéu kién nuéi ciy
c6 hoic khéng c6 stress mudi NaCl cia ching. Mot
sb bing khac dic trung cho céc té bao nudi ciy trong
mdi truong khong c6 stress mudi, hay cac bang chi
cO mit trong san pham clia phan ung RAPD véi
DNA ctia té bao nudi cly c6 stress mudi va md cla
cay dbi ching, .. . Téng hop két qua cua phan ung
RAPD v¢i 8 moi ollgo va ba loai mau mo, té bao thi
nghlem ching t6i thu dugc tdng sb bang DNA 1a 50,
trong sb 46 20 bang la bing da hinh, chiém ty 1& 40%
(Bang 2). Trén co s& cac s6 liéu thu dwoc tir phan

ung RAPD, cdy lién két phén t&r nhiing ving genore
dugc khao sit bang 8 mdi oligo dung trong thi
nghiém nay, cta ba loai md, té bao khac nhau noi
trén duoc xdy dung theo chuong trinh NTSYS-pc
1.80 (Hinh 3).

Hinh 2. Bién di (gef agarose 1%) cac.san pham RAPD véi
doan mbi ollgo s602(1-3),7 (4 6) va 8 (7 - 9) cla:
genome cay d6i chirng (1, 4, 7) té bao nu0| cay in vitro dai
han trong méi trwong khdng co stress mudi NaCl (2, 5, 8)
va co stress mudi NaCl (3, 6, 9). M: thang DNA chuan 123
bp (Gibco).

Bang 2. Ty & bang da hinh dua trén chi thj RAPD cua
genome cé ngudn gdc tir cay déi chung té bao nuon cay in
vitro dai han trong méi trwdrng khéng cé stress muéi NaCl,
va co stress mudi NaCl.

STT Mbi Téng sé bang $6 bang da
hinh -

1 1 9 7

2 2 7 3

3 3 8 4

4 4 5 2

5 5 7 1

6 6 5 0

7 7 5 2

8 8 4 1

Téng 8 50 20

Qua hinh cay lién két dua trén cac chi thi phén ti
RAPD, ching t6i nhén thay nhifing ving genome
duoc khao sét cia té bao lia nudi cdy trong diéu kién
c6 stress mudi NaCl co6 mirc d6 tuong ddng voi



nhitng ving genome tuong Ung cha md cay d01
chimg lon hon nhimg ving genome tuong tu cia té
bao nudj cdy trong mdi truomg binh thudng khong cé
stress mubi NaCl.

Két qua thu duoc trong thi nghiém nay phén énh
- nhimg bién déng trong ciu tric phin tr x4y ra tai
nhitng ving nhét dinh trong genome dugc khéo sat
cla céc loai té bao lha nubi céy dai han in vitro trong
cac diéu kién c6 va khéng c6 stress NaCl 1a khac
nhau. -Genome cta quén thé cac t& bao sinh trudng
trong diéu kién c6 stress mudi NaCl c6 muc do én
dinh cao hon so véi genome cia quén thé cac té bao
sinh trrong trong moéi trudng co ban khdng co stress
mudi NaCl. Két qua nay phi hop véi nhimg két qua
d3 dugc cong b truéc ddy cia chung tdi (Binh,
1995; Binh, Heszky, 1990; Binh et al., 1990, 1992,
1993) vé tinh 6n dinh cao trong sinh trudng va tiém
nang tai sinh cdy hoan chinh cua cac té bao tién phoi
lta da thich nghi voi diéu kién nudi céy in vitro dai
han c6 stress mubi NaCl thich hop. Bién dong trong
cau tric genome cua té bao loa nudi cay in vitro
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cling da dugc ghi nhan qua phan (mg RAPD v6i céc
dong lna tai sinh tir nhimg dong md nudi cdy ngan
han hon trong cac diéu kién chon loc khic
(Ngezahayo et al., 2007; Rasheed et al., 2005; Phan
Thi Béy et al., 2001; Phong et al., 2001). Co ché cua
hién tugng bién di soma hién con chua dugc hiéu
biét ddy db. Tuy nhién, nhimg nguyén nhan c6 kha
ning dan téi bién di soma (Barr, Jain, 1998) bao

gom: (1) Thay déi & mirc d6 nhidm sic thé; (2) D6t

bién diém; (3) Su bét chéo va trao ddi doan ctia
nhiém séc thé chi em; (4) Su tai sap xép vi trf cia
gen; (5) Su bdi nhan DNA; (6) Hoat dng cia cac
“gen nhay”; (7) Su methyl héa DNA; (8) Nhimg
thay d8i trong DNA ctia co' quan tir; (9) Bién dj chic
nang cla gen, ...

“Nghién ciru nay ghi nhan dugc nhimg bién dong
phén tir trong genome cia cac té bao laa nudi cy in
vitro dai han phu thudc rt nhiu vao diéu kién nuédi
chy trong d6 c6 stress mubi NaCl. Co ché chia hién
tuong bién di soma trong nudi cay in vitro hién van
dang duoc tiép tuc nghién ci.

Ksh
Cn

— i

Co

Hinh 3. Cay lién ket dwa trén cac chi thi phan tu (RAPD) cua hai dong té bao nudi cay in vitro dai han trong méi treang
khong c6 stress mudi NaCl (Co) va co stress mubi NaCl (Cn) véi cay dbi chirng (Ksh).

KET LUAN

Mubi NaCl, & nong d6 thich hop nhu 1 ,5% NaCl
dung trong nghién ciru hién tai v6i mé, té bao cd
ngudn goc tr hat laa, c6 nhimg dnh hudng tich cuc
nhét dinh 1én s én dinh cua genome t& bao - mot
trong nhimg yéu t6 quyét dinh dé duy tri tinh toan
nang clia ching trong nudi cy in vitro dai han.

Loi cam on. Céng trinh dugc hoan thanh voi sy hé

tro kinh phi mot phan cia dé tai nghién ci cap co
s¢ Vién Cong nghé sinh hoc va Quy hoc bong
UNIDO/ICGERB, Italy.
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EFFECTS OF NAC] STRESS ON THE GENOME STRUCTURE STABILISATION OF
RICE ORYZA SATIVA CELLS LONG-TERM CULTURED IN VITRO

Nguyen Thanh Thuy, Do Quang Binh”
- Institute of Biotechnology

SUMMARY

In vitro culture of plant cells is a useful tool for studies relating the biological transformation from a single
cell to the whole plant in vitro. Using the in vitro technology, researchers are able to not only control the
biological reaction chains but also to create a number of new products other than those of the initial materials.
However, growing in the in vitro artificial conditions for a long time, plant cells could not avoid the
phenomenon of soma variation. The level of variation of the cultured cells depends on various factors,
including the genotype and physiological state of initial materials, the culture conditions, the culture time, etc.
This study presents results relating the molecular changes in the genome of rice (Oryza sativa) cells that have
been cultured for a long time in different salt (NaCl) stress conditions by RAPD technique. In comparison with
the initial material, not derived from the culture in vitro of isolated cells, genome of cells cultured in a
condition without NaCl stress bears more molecular changes than that of cells continuously cultured in the salt
stress condition. Though cells of the two culture conditions shared several specific changes, induced by the
long-term culture in vitro, the salt stress adapted cells shared more common similarities with the initial material
than the non stressed cells. Results obtained from the present study are in accordance with our previous
observations, carried out at the cell level, that the totipotency of the isolated rice cells has been stabilized much

- better in the suitable salt stress culture condition than in the condition without the stress factor.
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